p.3 Strengths and Limitations line 24. The statement: "the framework…is the first step towards the conceptualisation of a causal arts and health model" (repeated on page 15) needs some elaboration. In its present form the framework appears to categorise the perspectives of respondents about the possible effects of the arts relative to health. Bearing in mind the long list of "possible confounders and effect modifiers" (line 42), it is less clear how this might inform a causal understanding. This is especially pertinent given the inherent tensions in calls for "scientifically demonstrated relationships" (line 18) and heated debates about how to establish causality. line 42. The possible confounders and effect-modifers as "suggested in the framework" are cited as a strength of the study. It is not explained, however, how these are understood to inform the framework itself other than being part of the background. Did any of them emerge as of particular significance in responses? It is also interesting that "cultural background" does not rate a mention, given it is commonly considered a significant factor in people"s participation and experiences.
lines 46-54. Re: the statement that the "…randomly selected, population based sample…etc." is a particular strength -does this need qualifying based on the recruitment process later outlined (p. 5) which includes an initial stage of strategic sampling through "university, arts and health mailing lists, community notice boards"? Further explanation about the latter would clarify this point. This recruitment and sampling process is also relevant to the question of study limitations (currently "over representation of females and… higher degrees"). Methods p.5 line 51. It appears that at some point those who were not regarded as active or passive participants (see Abstract p.2 line 37) were filtered out of the sample. It would help to know at what stage this occurred -during the self-nomination recruitment process, or later? Discussion Given the emphasis in the Abstract and Introduction on the importance of studying the general population instead of the more common focus on particular group programs, some discussion of the significance of the framework in that light is suggested. For example, how has the preferred focus on the general population added to our existing knowledge about the relationships between arts and health? (reference to page 3 line 5 -"this framework expands on current knowledge, further defines the arts-health relationship") Another way of asking this is: (How) might the framework look different if based on the perspectives of particular groups of participants in the arts programs?
This is not to question the legitimacy of the research focus and methodology, but simply to ask whether the latter led to a distinguishable outcome. It is a reasonable question because, on the face of it, many of the outcomes included in the framework might also be found in the "arts program" literature -potentially an interesting finding in itself.
Finally, the framework is presented as a "starting point" and the need for more research is recognised. Ultimately the value of a tool such as this lies in its capacity to encapsulate a comprehensive account in a concise format. In the interests of moving towards a less partial model, identifying other areas of research focusing on outcome categories that remain vacant in the framework would be worthwhile. This would reinforce your proposition that the framework is a fluid and evolving tool.
Minor edits p.5 line 39 spelling of "biopsychosocial" p.8 line 3 …;(2) "for" is redundant p.14 line 59 spelling of "sould" ("should" or "could" or "would"?) also on p.14 line 44, the citation for this reference is from USA which may or may not apply -it might be preferable to use one relevant to the Australian context.
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GENERAL COMMENTS
For 11 and 12 it must be recognised the sample is too small for the inferences drawn from the interview data, so they are more intermediate indicators of health improvement rather than proven health outcomes. Also the paper focusses on health 'by-products' from arts activity (in the main these are individuated and not from collective creativity) rather than specific arts activity with the intention to improve health, which could provide a useful comparator in future research and could also provide more community outcomes which I feel are lacking as a result of the study design's focus on individual participation/consumption. The negative effects of arts that are noted are not necessarily a bad thing, but are part of the process of creative endeavour. One cannot just focus on possibility of art to generate wellness and social determinants of health -what abou the value of trial and error and the creativity of dysfunctional artists who nevertheless produce good work? The paper's most useful contribution is its attempt to set out a framework in which to categorise and quantify a spectrum of benefits, and its recognition of combined quantitative and qualitiative data is a useful prompt for other field evalautions, but I would like to see more on the importance of relationship based working in creativity to improve health, not just benefits arising from arts activity in general. I do think there should be more focus on the nature of the practice therefore, particularly where health effects are sought.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1, Christine Putland: Comments to authors and response 1. This paper is a welcome addition to the growing field of arts and health research. The main outcome is a framework "pertaining to the relationship between arts engagement and population health." This is a potentially useful and concise format for presenting the kinds of effects that the arts can have. I suggest there are a number of questions arising in the paper, however, that if addressed will help to clarify and strengthen its contribution.
We thank Reviewer 1 for their positive comments regarding the framework and as per below are more than happy to address her comments and questions which we feel have strengthened and clarified the paper.
2. p.3 Strengths and Limitations. line 24. The statement: "the framework…is the first step towards the conceptualisation of a causal arts and health model" (repeated on page 15) needs some elaboration. In its present form the framework appears to categorise the perspectives of respondents about the possible effects of the arts relative to health. Bearing in mind the long list of "possible confounders and effect modifiers" (line 42), it is less clear how this might inform a causal understanding. This is especially pertinent given the inherent tensions in calls for "scientifically demonstrated relationships" (line 18) and heated debates about how to establish causality.
As per Hill"s criteria for causation, for the Health-Arts field to establish a causal relationship between the arts and health the following needs to occur: 1) a plausible conceptual framework of the relationship between arts engagement and health needs to be developed; (2) within this framework, possible confounders and effect modifiers to the health-arts relationship need to be identified (possibly via analogy from existing health-arts research or other research fields), (3) good study designs, that consider coherence and temporal order, need to be employed, (4) the strength, consistency, specificity and dose-response relationship between arts engagement and health need to be considered. Cross sectional studies can be used for establishing associations, but to establish causality the field needs to move to randomised interventions and longitudinal studies. For all studies there is the potential for confounding and effect modification. Our framework outlines possible ways the arts could influence health and identifies potential confounders and effect modifiers. Acknowledging the existence of confounders and effect-modifiers and accounting for them in future analyses, enhances our ability to avoid spurious conclusions being drawn about the relationship between arts engagement and health and more accurately quantify the magnitude of this relationship. We thank Reviewer 1 for their insightful comment and accordingly have made adjustments to the manuscript -see the abstract, page 3, 4, 5 and 15
3. line 42. The possible confounders and effect-modifers as "suggested in the framework" are cited as a strength of the study. It is not explained, however, how these are understood to inform the framework itself other than being part of the background. Did any of them emerge as of particular significance in responses? It is also interesting that "cultural background" does not rate a mention, given it is commonly considered a significant factor in people"s participation and experiences.
As guided by the literature, possible confounders and effect modifiers plausibly related to both health and the arts were identified using a text search query in NVivo. These included age, gender, location, education, income, occupation, marital status, number of children, general health, health behaviours and engagement in other activities and events. When we search for the word "culture" and read the related interviewee comments, "culture" was only used interchangeably to mean "art". However, given that Reviewer 1"s comment about "cultural background" is very valid, we reanalysed the data and this time searched for the word "background". As a result of this search "Non-English speaking background" did arise for one interviewee and has now been included in the confounder/effect modifier list within the model under "ethnicity"-see Figure 1 , page 14.
In writing this response, the fact that a text search for confounders/effect modifiers was omitted from the method was bought to our attention and this has now been rectified -see page 8. This however has resulted in a reordering/numbering of the reference list.
Overall, yes, from the interviewer comments, the possible confounders and effect modifiers that emerged as particularly important were income, engagement in other activities and location (metro/rural). This has now been added to the paper and we thank Reviewer 1 for their suggestionssee page 13.
4. lines 46-54. Re: the statement that the "…randomly selected, population based sample…etc." is a particular strength -does this need qualifying based on the recruitment process later outlined (p. 5) which includes an initial stage of strategic sampling through "university, arts and health mailing lists, community notice boards"? Further explanation about the latter would clarify this point. This recruitment and sampling process is also relevant to the question of study limitations (currently "over representation of females and… higher degrees").
Yes, Reviewer 1 is correct in her assessment. We have therefore amended the abstract, strengths/limitations and method -see abstract, page 3 and 6.
5. Methods -p.5 line 51. It appears that at some point those who were not regarded as active or passive participants (see Abstract p.2 line 37) were filtered out of the sample. It would help to know at what stage this occurred -during the self-nomination recruitment process, or later?
This did not occur but we can see why the Reviewer was misled by the abstract. The related lines have been removed -see abstract
As shown in Table 1 , interviewees engaged a variety of art forms and modes of engagement.
6. Discussion. Given the emphasis in the Abstract and Introduction on the importance of studying the general population instead of the more common focus on particular group programs, some discussion of the significance of the framework in that light is suggested. For example, how has the preferred focus on the general population added to our existing knowledge about the relationships between arts and health? (reference to page 3 line 5 -"this framework expands on current knowledge, further defines the arts-health relationship") Another way of asking this is: (How) might the framework look different if based on the perspectives of particular groups of participants in the arts programs? This is not to question the legitimacy of the research focus and methodology, but simply to ask whether the latter led to a distinguishable outcome. It is a reasonable question because, on the face of it, many of the outcomes included in the framework might also be found in the "arts program" literaturepotentially an interesting finding in itself.
As pointed out be Reviewer 1, in this study we have chosen to focus on general population engagement in the arts for enjoyment, entertainment or as a hobby, instead of the more common focus of particular sub groups or specific arts programs. In the same way that researchers, health professionals, policy makers and the general population respect and engage in sport for health promotion, entertainment, as a hobby and therapy, we believe the arts should be viewed, appreciated, engaged and researched in the same way and that this should occur at the individual, the program and population level. In this study we have chosen to focus on the general population as it is our view that the arts (like sport) can make a difference to the overall health of the population, not just particular sub-groups. The significance of a population based framework for the arts and health is that a population health approach to research and practice can now occur and be guided by this framework. This is not to say that the framework is only relevant to the general population. Although members of the general population were interviewed, rather than particular sub-groups or arts program participants, we believe that the framework equally applies to demographic sub groups and is useful when assessing the outcomes of arts program, but that the effect of arts engagement on specific mental health, social health, physical health, economic, knowledge, arts specific and identity outcomes may vary (i.e. be larger or smaller) for specific groups due to effect modification (a list for which is provided in the framework). As pointed out by Reviewer 1, many of the outcomes included in the framework may also be found in the arts program literature, and could indeed be an interesting future research paper. This has been included in the manuscript -see page 15
7. Finally, the framework is presented as a "starting point" and the need for more research is recognised. Ultimately the value of a tool such as this lies in its capacity to encapsulate a comprehensive account in a concise format. In the interests of moving towards a less partial model, identifying other areas of research focusing on outcome categories that remain vacant in the framework would be worthwhile. This would reinforce your proposition that the framework is a fluid and evolving tool.
We thank the Reviewer for their positive comment about the value of the framework to encapsulate the health-arts relationship in a concise format and have added this as a strength of our study --see page 3
Yes, we believe that the framework is a starting point and that elements should be added as the field progresses. One such example is the inclusion of enablers and barriers to general population arts engagement (to the framework). Another is to identify if a threshold level of arts engagement (e.g. hours per week) is needed before outcomes start to accrue. This has been clarified in the manuscript.
As per the biopsychosocial model of health, we believe that the framework adequately covers health themes (i.e. mental, social, physical) and relevant health determinates, but that the model could be extended in terms of sub-themes -see page 17.
8. Minor edits • p.5 line 39 spelling of "biopsychosocial" • p.8 line 3 …;(2) "for" is redundant
• p.14 line 59 spelling of "sould" ("should" or "could" or "would"?) also on p.14 line 44, the citation for this reference is from USA which may or may not apply -it might be preferable to use one relevant to the Australian context.
Thankyou. All have been update -see page 5, 8 and 16
Reviewer 2, Mike White: Comments to authors and response 1. For 11 and 12 it must be recognised the sample is too small for the inferences drawn from the interview data, so they are more intermediate indicators of health improvement rather than proven health outcomes.
We weren"t sure what "11 and 12" referred to, therefore we are happy to readdress this point if we have misinterpreted it. In terms of sample size, we recognise that for qualitative studies there are no widely accepted cannons of practice. Our decision to interview 33 people was based on the view in the literature that for in-depth interviews approximately 20-30 people should be enough to reach data saturation. In the case of our study data saturation was reached at 27 interviews, but we opted to do an extra 6 interviews (20%) to increase study quality, rigor and trustworthiness. We have amended the manuscript to note this point -see page 6.
2. Also the paper focuses on health 'by-products' from arts activity (in the main these are individuated and not from collective creativity) rather than specific arts activity with the intention to improve health, which could provide a useful comparator in future research and could also provide more community outcomes which I feel are lacking as a result of the study design's focus on individual participation/consumption.
Yes, Reviewer 2 is correct the paper does focus on health outcomes (by-products) of general population arts engagement (for enjoyment, entertainment or as a hobby) rather than specific arts activities with the intention to improve health (e.g. in the case of a client-therapist contract, art therapy, clinical approach). We realise that it is more common in the literature to focus on particular sub groups or specific arts programs but as per our comment to Reviewer 1 (question 6), in this study we have chosen to focus on the general public as it is our view that the arts (like sport) can make a difference to the overall health of the population, not just particular sub-groups -see page 15.
We agree with the reviewer that it would be useful to compare the outcomes of health as a by-product of general population arts engagement to health outcomes that result from specific, therapeutic arts activities and believe this could occur via the framework. As per our response to Reviewer 1 (point 6), amendments have been made to the manuscript to reflect this point (see page 15). Although members of the general population were interviewed, rather than particular sub-groups or arts program participants, we believe that the framework equally applies to demographic sub groups and is useful when assessing the outcomes of arts program, but that the effect of arts engagement on specific mental health, social health, physical health, economic, knowledge, arts specific and identity outcomes may vary (i.e. be larger or smaller) for specific groups due to effect modification (a list for which is provided in the framework).
3. The negative effects of arts that are noted are not necessarily a bad thing, but are part of the process of creative endeavour. One cannot just focus on possibility of art to generate wellness and social determinants of health -what about the value of trial and error and the creativity of dysfunctional artists who nevertheless produce good work?
We completely agree with Reviewer 2 that the negative effects of arts engagement may not necessarily be a bad thing and may in fact be part of the process of creative endeavour, be a stimulus to creativity, and that adverse circumstances (i.e. the struggling artist) may create "good art". We also agree that we cannot just focus on the ability of art to generate positive health/wellness
As indicated in the manuscript (page 7), the data analysis and identification of sub-themes as positive or negative was conducted via NVivo. As interviewees were specifically asked (Box 1, Page 7), "Q4A. How do you think arts engagement positively effects / life?" and "Q4B. How do you think arts engagement negatively effects / life?", via a matrix coding query, sub-themes were identified as positive (Q4A) and negative (Q4B). The allocation of a positive or negative label was therefore based on the views and responses of the interviewee, rather than the views of the research team, i.e. to general population interviewees being marginalised for being "arty", feeling criticised/frustrated/nervous, arts engagement being expensive or resulting in physical pain or injury were seen as negative things.
4. The paper's most useful contribution is its attempt to set out a framework in which to categorise and quantify a spectrum of benefits, and its recognition of combined quantitative and qualitiative data is a useful prompt for other field evalautions, but I would like to see more on the importance of relationship based working in creativity to improve health, not just benefits arising from arts activity in general. I do think there should be more focus on the nature of the practice therefore, particularly where health effects are sought.
We thank Reviewer 2 for their comment that the framework is useful in terms of categorise and quantify the spectrum of health-arts benefits.
We agree that creativity has the potential to improve health. In our study 79% of interviewees made or created art (refer Table 1 , Page 6). In addition, interviewees attended arts events (88%), were members of arts organisations (58%), engaged in formal or informal learning (21%) and worked or volunteered in the arts on a non-professional basis (33%). Interviewees therefore engaged in the arts in a variety of ways (i.e. more than just participation in arts activities). We believe this this reflective of the many ways the general population engage in the arts, even if they (the general population) are not aware that what they are doing is arts engagement, on a continuum from shallow to deep engagement.
We understand that the nature of the practice is important, but we believe this is more the case for artists or for participants of art programs rather than the general population whose benefits are more likely to occur as an outcome (by-product) of arts engagement. Future research should definitely look at the importance of relationship based working in creativity to improve health, or on the nature of practice where health effects are sought, however this was not the focus of this general population health-arts study.
In proof reading our paper a small number of minor edits were made and are shown in blue. We have addressed all comments and suggestions raised by the Reviewers. We thank the reviewers for their valuable time and comments.
